INTRODUCTION
============

Recently in the field of medicine, an increasing number of departments that have a shortage of resident trainees have been using physician assistants (PAs) to prescribe already set prescription and to assist during operations and perform some medical procedures. The PA system has been introduced in other countries for different purposes. In other countries such as the United States, the background of the establishment of the PA position was as an alternative plan for the health care of residents in farming and fishing villages, where the availability of medical services is restricted.

Since, the first PA graduated from Duke University in 1965, currently more than 79,000 PA graduates have been trained and educated in the field of medicine ([@B1]). However, in Korea, some hospitals without any legalization, began to use some nurses or nurse assistants to assist physicians and play the role of a PA as stated above.

While Nurse practitioner (NP) and nurse system has a systematic educational course and defined regulations followed by liabilities and duties, the PA system operating in Korea did not abide by the law arrangement resulting from a distorted medical system and has no actual structure, including regulations and training courses. In addition, the PAs are used as alternative personnel for doctors in university hospitals and in some general hospitals or clinics, although there are no concrete data regarding the last two examples.

In 2010, a government survey recognized a large number of uncertified PAs in the workforce. The survey indicated urgent need to educate, train and certify the PAs in the Department of Surgery.

Since the Department of Surgery has the greatest overall need for PAs, analyzing and recognizing the current status and situation of the PA is important. Therefore, the present survey was designed to study followings: general overview of current PAs in the workforce, working conditions, hours of training, level of satisfaction and the standardization of the job description for a PA.

MATERIALS AND METHODS
=====================

Survey method
-------------

Questionnaires were sent via email to the head of each department and to PAs at 114 recognized surgical training hospitals in the format of an Excel file. The emails were sent twice. A total of 35 hospitals (30 university-affiliated hospitals and 5 general hospitals) replied. Within this result, 32 department chairs and 192 general surgery PAs replied.

Survey contents
---------------

The following questions were asked to the department chairs: current status of PAs, responsibility and supervision of the PAs, education, role, freedom to work independently, working hours, the need for the legalization of the PA system, and satisfaction with the work of the PAs in the eyes of the surgeons and residents.

The following questions were asked to PAs: current level at work with any qualification, salary, role and responsibilities, education, freedom to work independently, working hours, satisfaction, relationship with co-workers, and the desire to keep current PA system.

Statistical analysis and definition
-----------------------------------

Chi-square tests and t-tests were used to compare the percentages and means, respectively. The differences between the groups were considered statistically significant if the *P* value was less than 0.05. The statistical analyses were performed using SPSS 12.0 for Windows (Microsoft, Chicago, IL, USA).

PAs were defined as Surgical Assistant (SA), Clinical PA, Wound Ostomy Care Nurse (WOCN), Coordinator, and Clinical Research Coordinator (CRC). SAs are PAs who were involved with surgical work where as clinical PAs were those involve clinical aspect of work in their workforce.

Ethics statement
----------------

The study proposal was approved by the institutional review board of The Catholic University of Korea, Yeouido St. Mary\'s Hospital (SC12QISI0068). Written consents were announced to those who were involved in this survey that informed consent was waived by the board.

RESULTS
=======

Status of PAs
-------------

A total of 192 PAs from 35 hospitals and department chairs from 32 hospitals replied. The first PA started to work in 1997, and the number of PAs has been rapidly increasing since 2007. Currently, there are 399 PAs and 89 SAs. Overall, 32 hospitals have PAs in the Department of General Surgery, 22 in Chest Surgery, 11 in Obstetric and Gynecology, 9 in Orothopedic Surgery, 8 in Neurosurgery, 6 in Internal Medicine, 4 in Plastic Surgery, 3 in Anesthesiology, 2 each in Pediatric, Urology and Opthalomolgy, and 1 each in the trauma center and Otorhinolaryngology. From vacant training spots for surgical trainees, only 57.6% of the General Surgery residents fulfilled the program.

General overview ([Table 1](#T1){ref-type="table"}, [2](#T2){ref-type="table"})
-------------------------------------------------------------------------------

The male to female ratio of PAs was 1:3.92, with a mean age of 31.4 yr. The duration of previous clinical work experience was 6.2 yr, with an 1.7 yr of experience was set aside for the job of Registered nurse (RN). The majority (98.4%) had a background as nurses, whereas only 2 (1.1%) and 1 PAs had been paramedics and military medical personnel, respectively. Most of our surveys were completed in the environment of university-affiliated hospitals; thus, there may be different results when our survey group is expanded into general and local medium-sized hospitals. With respect to the education level, 52.7% of the PAs had a bachelor\'s degree, and 11.7% obtained a master\'s degree. The PAs were involved in the following areas: SA 42.9%, clinical PA 42.3%, WOCN 9.5%, coordinator 3.2%, and CRC 2.1%. 66.5% and 28.7% of the PAs were under the departments of nursing and medical care, respectively. Overall, 80.3% of the PAs were full-time employees, and their salary was 93.5% of that of an average nurse, with 23.3% receiving a special allowance.

A further investigation of 81 SAs and 80 clinical PAs revealed that the male to female ratio was 43.2% male, with 3.8% male clinical PAs (*P* \< 0.001). The education levels of the SAs were a specialized diploma for 56.8%, bachelor\'s degree for 42.0%, and master\'s degree for 1.2%, whereas the education levels of the clinical PAs were a specialized diploma for 21.2%, bachelor\'s degree for 58.8%, and master\'s degree for 20.0%; thus, the clinical PAs tended to have a higher education level (*P* \< 0.001). In addition, the satisfaction level was lower in the SA group compared with that of the clinical PA group. The age, years of experience, and working days per week were slightly higher in the SA group (*P* \< 0.05). However, the clinical PAs had shorter working hours than the SAs (9.3 vs 9.7 hr; *P* = 0.042).

Analysis of work ([Table 2](#T2){ref-type="table"}, [3](#T3){ref-type="table"})
-------------------------------------------------------------------------------

The duties that the most of PAs performed were assisting with operations, which was the highest at 23.4%, followed by dressing at 11.5%. In addition, they provided counseling during admission, wrote admission, progress, and operation reports, and checked tested laboratory results. Some PAs prescribed tests, drugs and clinical pathway (CP) prescriptions. The types of work that involved more independence and freedom of choice were dressing, participation in the rounds, checking results, educating the OPD patients and writing admission note of patients, which altogether accounted for more than 50%. Further investigations of the SAs and clinical PAs revealed that the duties performed by the SAs included assisting with operations (46.3%), performed surgical procedures (11.1%), and dressing (7.1%). In contrast, the clinical PAs were involved in dressing (15.8%), writing admission, progress, and operation reports (11.1%), educating patients (11.0%), and participating in rounds (8.6%). Compared with the SAs, the clinical PAs were involved in most of the tasks performed by PAs in general. Most of the supervisory doctors felt that the types of work in which the PAs were involved are evenly distributed. In being given the freedom of choice with respect to their duties, the SAs were involved in assisting with operations dressing and participating in conferences; whereas the clinical PAs were involved in dressing, education, participating in conferences and rounds, prescribing drugs, tests, and CP, obtaining permission for operations, writing progress reports, and performing physical examination under physician\'s supervision.

The mean work hours were 5.1 days per week with 9.5 hr per day. With respect to being on call, 88.5% were not on call. With respect to supervision, 58.6% were supervised by a specialist, 15.6% by a resident, 13.4% by a doctor, and 2.2% by a head nurse who were also under physician\'s control.

Education of PAs ([Table 4](#T4){ref-type="table"})
---------------------------------------------------

With respect to training, 66.1% of the PAs did not receive any prior education, and 61.2% did not receive any education even after starting their work. Based on this report, no education is being provided before and after the start of the PA\'s practice. When education is given, 13.8% of PAs received 1 day of education prior to their work, whereas 16.5% received 1 day of education after their training started. For those PAs who received 3 months of training, 4.1% were trained prior to their work, and 3.7% after their work.

The education was provided by a department specialist for 34% of the PAs, by a resident 11.8% and by other staff non-specialized doctors 30.1%. The appropriate relationship in between the work of a Physician Assistant and their education is 46.8%. The educational content included the outpatient department (OPD), ward training, surgical training, preoperative preparation, wound management, colostomy management, and participation in conferences and meetings. Small number of PAs received some intern work and anatomy and physiology education. After the start of the PA work, education was provided through participation in conferences and meetings, and many PAs want to receive practical, specific and relevant continuous education.

Satisfaction level of PAs and Surgeons regarding PA system
----------------------------------------------------------

The satisfaction levels of PAs were not very high, with only 29.1% being satisfied. In addition, 74.9% agree that this PA system should be continued, and 98.9% agree that the PA system needs to be legalized. When there were more than 3 areas rated as satisfactory, 63.3% were happy with the freedom at work, 18.4% with the lack of rotation, and 18.4% with the accompanying sense of accomplishment and having a job worth doing. The reasons for dissatisfaction were an ambiguous job description, conflicts with the medical doctors, other nurses and other departments, and a lack of knowledge regarding the PA system. The reasons for continuing the PA works were as follow; satisfaction with the role (28.7%), the vision (11.5%), the specialization (25.3%), and being permanent job (34.5%).

The satisfaction levels of the doctors toward PAs were: 15% satisfied, 56.2% average, 25% dissatisfied, and 3.1% very dissatisfied. The 3 reasons for the highest satisfaction were the filling or replacement of unfilled position by residents, increases in the satisfaction of customers or patients, the decreased work load, the ability to focus on surgery, standardization of the operations, and highly experienced. Overall, 89.7% of the doctors felt the need for the legalization of the PA system.

As for the residents satisfaction level regarding PAs: 3.1% were satisfied, 62.5% average, 31% dissatisfied, and 3.1% very dissatisfied. The 3 most satisfactory reasons were a decreased work load, absence of miscellaneous work, ability to focus and concentrate on clinical training and ability to study more.

DISCUSSION
==========

In Korea, due to high mental and physical loads, low expected income and high risk bearing, the number of residents who applied to the Departments of Thoracic Surgery, Gynecology, and General Surgery has decreased seriously. Therefore there are many difficulties in care of patients ([@B2]). Accordingly, these circumstances have inspired the following efforts by the Korean Surgical Society and the government: regular capacity adjustment of residents, provision of a training subsidy for residents, adjustment of health insurance charges, smoothing out the differentials of the resident qualitative grade securing rate and hospital selection, and utilizing PAs for alternative personnel. In contrast, in the United States, the PA was established as an alternative plan to provide health care to the residents in farming and fishing villages, where the approach to medical services is limited ([@B3]).

At present, nurse specialists are being utilized in large hospitals located in municipal regions due to reasons similar to the medical circumstances in Korea. In the United States, however, the term PA refers to assistant personnel for doctors acting within a medical model and is distinguished from NP in both name and legal responsibility ([@B4]). A difference between an NP and a PA is that while the NP plays a role in patient cure and care, the PA only plays a role in the cure. The role of the NP mainly includes taking the patient\'s medical history, performing a physical examination, medical prescription, and providing a supportive role in the operating room ([@B4]).

The United States has more than 50 thousand NPs at present since the NP system was first introduced in the 1960s and currently has more than 134 educational programs. In addition, the PA system is used in India, the Netherlands, the United Kingdom and Canada ([@B5]). In the United Kingdom, in which the PA system has not yet been established, a systematic educational program was initiated early by a joining of the PA training in the United States with the UK PMS practice in 2003. The PAs in the UK differ from the NPs in the United States in that they cannot prescribe medicines ([@B4]).

This survey was performed only in some university hospitals, and the actual situation in small and medium sized hospitals was not evaluated. Because the survey was given to several types of PAs in the Department of Surgery, there were some limitations with respect to representing the whole field of PAs. In addition, there were some problems involving the personnel and the time to study the entire field of PAs, such as PAs having multiple names (e.g. SA and clinical nurse specialist). Thus, because the term \'PA\' was not established, there were some difficulties in objective classification.

As shown in these results, in Korea, many PAs actually perform the work of doctors under supervision, but the absence of a systematic educational course and sufficient training time causes a significant problem because they perform works which are accompanied by important liabilities, such as prescribing medicines. In addition to this, legal support of their activity is required.

Even if an insufficient number of residents is unavoidable in some departments, another problem may be caused by the introduction of a system of PAs without a systematic educational system. In addition, the creation of an informal system employing a doctor with several PAs, which has been established in some hospitals, will apparently initiate a vicious circle and cause a decline in the quality of some departments. In particular, the fact that the PAs are managed practically under the department of nursing in each hospital and not under the medical association may cause serious social problems in the future.

Therefore, correcting the wrong circumstances that the use of PAs is unavoidable should be set forth beforehand, and a sufficient review and establishment of an educational system for the legalization of the PA system and an exact description of their duties should be performed.
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CRC, clinical research coordinator; SA, surgical assistant; WOCN, wound ostomy care nurse; PA, physician assistant.
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CP, Clinical pathway.
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